Atomic-scale investigation of the interactions between tetrabromobisphenol A, tetrabromobisphenol S and bovine trypsin by spectroscopies and molecular dynamics simulations.
Tetrabromobisphenol A (TBBPA) and its replacement alternative tetrabromobisphenol S (TBBPS) are used widely as brominated flame retardants (BFRs). However, the potential risk of their effects on bovine trypsin remains largely unknown. We investigated the effects of TBBPA and TBBPS to bovine trypsin by the fluorescence spectroscopy, circular dichroism and molecular dynamics (MD) simulations. They statically quenched the intrinsic fluorescence of bovine trypsin in a concentration-dependent mode and caused slight red-shifted fluorescence. The short and long fluorescence lifetime decay components of bovine trypsin were both affected, partly due to the disturbed microenvironmental changes of Trp215. The β-sheet content of bovine trypsin was significantly reduced from 82.4% to 75.7% and 76.6% by TBBPA and TBBPS, respectively, possibly impairing the physiological function of bovine trypsin. TBBPA and TBBPS bind at the 8-anilinonaphthalene-1-sulfonate (ANS) binding site with an association constant of 1.09×10(4) M(-1) and 2.41×10(4) M(-1) at 298 K, respectively. MD simulations revealed that van der Waals interactions and hydrogen bond interactions are dominant for TBBPA, whereas electrostatic interactions are critical for TBBPS. Our in vitro and in silico studies are beneficial to the understanding of risk assessment and future design of environmental benign BFRs.